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Abstract 
 
The research was carried out within climatic conditions of a three years period, 2012 – 2014,, in the Forestry 
Direction Reghin, in the 2nd arrangement unity of the U.P. I Breaza, on 50 Sylvester pine trees. A monitoring experiment 
was conducted, and data were processed using the programme IBM SPSS Statistics v. 20. The climatic conditions of the 
experimental areal, calculated for the entire experimental three years period, are characterized by the mean temperature 
of 9.84 ºC, mean humidity of 74.42%, mean rainfall regimen of 6.54 mm. The structural mean parameters are: 11.94 m – 
mean diameter, 11.45 m - mean height, 0.96 - mean coefficient of slenderness. Between the mean Sylvester pine tree 
diameters and heights a positive very strong coefficient of correlation was identified (R = 0.991), while between the mean 
Sylvester pine trees coefficients of slenderness and diameters, resulted a positive m, moderate to strong coefficient of 
correlation (R = + 659). 
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1. Introduction 
 
According to Florescu at al. (1996) and Oroian 
et al. (2006) the Sylvester pine is a tree specie without 
special requirements against clime and soil, thus we 
can consider it as a pioneer specie [5, 6].  
It has a great ecological amplitude, because it 
survive to low temperatures from septentrional areas 
(-40°C, vegetation season of 3 months), as well as to 
drought characteristic to the Southern parts of the 
globe (+35°C, vegetative pause of 4 months). 
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The soils where the vegetation process is 
developing are generally sandy soils, weak 
humiferous, pits, dry soils, pseugley soils, podzols, 
strong acid, extremely oligotrophic (eg.g. the 
Mountains of Vrancea at Tulnici, Râmnicu Sărat 
basin). It is well known that this specie records 
exceptional development on rich soils and 
accordingly drained. In ecological terms, the 
Sylvester pine may be characterized as a rustic 
specie, heliophile, eurythermal and euriphile [1, 6]. 
Being a cosmopolite species, the Sylvester pine is 
wel represented in the areas of its areal, by numerous 
geographical strains [1, 7, 8, 9, 10].  
They are: - Pinus sylvestris rigensis – North 
Sylvester pine, - Pinus sylvestris lapponica –Laponia 
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pine (over 62° latitude), - Pinus sylvestris vindelica – 
Low Austria pine (of high altitude), - Pinus 
sylRomanian Sylvester pine (Oriental Carpathians), - 
Pinus sylvestris balcanica – Balkan pine, - Pinus 
sylvestris sibirica – Siberian pine (Altai Mountains), 
- Pinus sylvestris hamata – Caucasian pine. As 
genuine ecotypes and clime types, we may mention: 
the high altitude ecotype from Retezat, East – 
Carpathian climate, West – Carpathian climate, 
ecotypes of silica, oligotrophic soils (Cheile 
Bicazului, Răchitişul Mare) and pits ecotype (Poiana 
Stampei, Lucina, Luci).  
The Romanian high quality origins are those 
from Tunica, Bisoca, Ciobănaşu-Trotuş. Within 
morphological varieties, we may observe: P.s. var. 
turfosa (pits), in the meantime constituted as ecotype, 
P.s. var. decumbens (tree), P.s. f. fastigiata (column 
canopy), P.s. f. kienitzii (deep rhytidome, broken, 
thick scales), P.s. f. microphylla (short needles), P.s. 
f. plana (widened cons), P.s. f. gibba (Bistriţei basin) 
[7, 8, 9].  
This paper aims to emphasize the mean of the 
results obtained by a three years (2012 – 2014) 
concerning the Sylvester tree development, taking 
into account the diameter, height, and coefficient of 
slenderness, in the meantime with the intensity of the 
interrelationships between the above mentioned 
parameters, using simple correlation methodology. 
 
 
2. Material and Method 
 
The biological material used in present study 
is represented by Sylvester pine.  
Thus, 50 Sylvester pine trees, located in the 
experimental field from the Forestry Direction 
Reghin, the 2nd arrangement unity (a.u.) of the U.P. I 
Breaza (46077’ N and 24063’E) were placed in the 
specific experimental conditions, described by 
Burduhos et al., 2016 [2, 3, 4, 11].   
Data are considered as means by three 
experimental years, 2012 – 2014, respectively [2, 
3, 4]. 
The climatic parameters represented by 
temperature, atmospheric humidity, and rainfall 
regimen were daily recorded with mobile climatic 
monitoring station.  
When data processing weekly averages were 
taking into account. IBM SPSS Statistics v. 20 
programme was used for data processing. 
The tree development was studied in 
experimental areas installed in above mentioned areal 
(Fig. 1).  
The exploitation area was in size of 1,250 m2, 
according to the Methodology of Monitoring of the 
Soil – Vegetation Developed for Forestry dating from 
12.06.2002, and sample areas were placed as 
described in Fig. 1 [5].  
 
 
 
 
 
 
 
 
 
 
             
            
 
 
Figure 1. The design of the experimental placement 
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3. Results and Discussions 
 
The discussion regarding the mean climatic 
parameters characteristics for a three years 
experimental period (2012 – 2014), emphasize that 
the average temperature, by the entire period was of 
9.84 ºC, with a minimum of -18ºC recorded in winter, 
and a maximum of +29ºC, recorded in summer 
(Table 1). For the same three years period (2012 – 
2014), the mean humidity was of 74.42%, with a 
minimum of 9%, and a maximum of 109%, while the 
mean rainfall regimen, for the same period, was of 
6.54 mm, with a minimum of 1 mm, and a maximum 
of 15 mm (Table 1). 
 
Table 1. The averages and parameters of dispersion of temperature (ºC), humidity (%), and rainfall regimen 
(mm) within experimental field located in Reghin, P.U. I Sabed, a.u. 2, 2012 - 2014 
Issue n ?̅? ± 𝑠?̅? s Minimum Maximum 
Temperature (ºC) 1096 9.84 ± 0.28 9.13 -18 +29 
Humidity (%) 1096 74.42 ± 0.45 15.00 9 109 
Rainfall regimen (mm) 1096 6.54 ± 0.14 2.84 1 15 
 
  
The temperature histogram is monomodale, 
oriented towards rightt, and indicating the 
predominance of the low temperature values, during 
the entire three years period (2012 – 2014). The large 
variation of temperature during the entire period, is 
confirmed by the values of the standard deviation and 
standard error of mean, which also reflect the lack of 
a normal distribution (Fig. 1a). Monomodales are 
also the histograms corresponding to humidity and 
rainfall regimen, but  if in what concernh rainfall 
regimen the distribution is almost normal (Fig. 1c), 
for atmospheric humidity it is asmetric with the 
largest par of values oriented toward bigger values of 
humidity (Fig. 1b). 
 
   
 
                                  a                                                               b                                                                c 
 
a - temperature (ºC) histogram, b - humidity (%) histogram, c - rainfall regimen (mm) histogram. 
 
Figure 2.The histograms of the average temperature (ºC), humidity (%), and rainfall regimen (mm) within experimental 
field located in Reghin, P.U. I Sabed, a.u. 2, 2012 - 2014 
 
The mean Sylvester pine diameter, by the three 
years period (2012 – 2014), taken into consideration, 
is of 11.94 m, mean height of 11.45 m, and mean 
coefficient of slenderness of 0.96 (Table 2).  
The dispersion parameters indicate the normal 
distribution of the Sylvester pine structural 
parameters taken into consideration in the present 
study. The coefficient of variation corresponding to 
mean height is of 16.70% while for the mean 
diameter is of 15.3%. This demonstrates that the 
statistical analysis have a moderate 
representativeness.  
The coefficient of variation equal 2.55% 
reported for the slenderness ratio, demonstrate that, 
in this case, the statistical analysis have a high 
representativeness (Table 2). 
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Table 2.The averages and parameters of dispersion of height, diameter, and slenderness ratio within 
experimental field located in Reghin Forestry District, county of Mureş 2012 - 2014 
Issue n 𝑋 ± 𝑠𝑋 s Min. Max. V% 
H (m) 50 11.45 ± 0.25 1.91 8.20 14.90 16.70 
D (m) 50 11.94 ± 0.25 1.86 8.40 15.20 15.53 
Z 50 0.96 ± 0.001 0.02 0.91 0.99 2.55 
Note: H – height, m; D – diameter, m; Z – slenderness ratio.  
 
 
The distribution of the diameters of the 
Sylvester pine function of their heights (Fig. 3), 
emphasize the high closeness of the individual values 
to the regression line, as well as the very strong 
correlation between these parameters, equal to 0.991, 
and representative for 98.20% of the sample, and 
statistically assured at significance threshold of 0.1% 
(Fig. 3). If analyzing the interrelationship between 
the coefficient of slenderness and tree diameters, we 
obtain  a positive, moderate to strong correlation 
characterized by the coefficient of correlation, R = 
+0.659, respectively, statistically significant (p > 
0.05), and representative for 43.40% of the sample, 
which indicates the important evolution of the 
coefficients of Sylvester pine tree slenderness 
function of their diameters (Fig. 4). 
The analyze of the Sylvester pine trees 
distribution within the experimental areal, function of 
their diameters, emphasized a homogenous tree body, 
function of their ages (Fig. 5). 
 
 
 
Figure 3. The distribution of the heights by categories of diameters, within pine trees experimental field, located in 
Reghin Forestry District, in experimental period 2012 - 2014 
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Figure 4. The distribution of the slenderness ratio function of diameters, within pine trees experimental field, located in 
Reghin Forestry District, in experimental period 2012 - 2014 
 
 
Figure 5. The distribution of the slenderness ratio function of diameters, within pine trees experimental field, located in 
Reghin Forestry District, 2012–2014 
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4. Conclusion 
 
By a three years period, 2012 – 2013, the 
climatic conditions of the experimental field located 
in the Forestry Direction Reghin, in the 2nd 
arrangement unity of the U.P. I Breaza were 
characterized by a mean temperature of 9.84 ºC, to 
which corresponds an annual mean humidity of 
74.42% and a mean rainfall regimen of 6.54 mm. By 
the same period, 2012 – 2014, the mean pine trees 
diameter was of 11.94 m, the mean height of 11.45 
m, and the mean coefficient of slenderness of 0.96.  
The analyze of the structural parameters of the 
Sylvester pins included in this study, by a three years 
period (2012 – 2014), shows that the diameters of the 
threes linearly increase with their height, as 
emphasized by the value of the coefficient of 
correlation (R = 0.991).  
The same analysis shows that the diameters of 
the threes linearly increase with their height, as 
emphasized by the value of the coefficient of 
correlation (R = 0.991). The evolution of the 
coefficient of slenderness function of the diameters 
of the Sylvester pine, expressed by the same 
experimental period 2012 - 2014, emphasize a 
parametric distribution of the individual values 
against regression line, characterized by a positive 
moderate to strong correlation (R = 0.659). 
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